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Autoimmunity is induced by 
a cascade of cytokines and 




Virus-induced mechanisms of autoimmune hepatitis. In this issue of the JCI, Lang et al. (6) demonstrate that LCMV infection precipitates autoim-
mune hepatitis in a mouse model through activation of TLR3 in antigen-presenting cells, such as macrophages and DCs. Upon activation, cells 
secrete IFN-α/β and TNF-α, which trigger release of CXCL9 by hepatocytes, Kupffer cells, endothelial cells, and possibly other cells. CXCL9 
attracts CXCR3-positive self-reactive CD8+ T cells that cause liver damage. As individual viruses can be detected in multiple antigen-present-
ing cells by different sensors, the figure also illustrates the potential involvement of other antigen-presenting cells, such as plasmacytoid DCs, 
and other viral sensors, such as TLR7, TLR9, and the RNA helicases melanoma differentiation–associated protein 5 (MDA-5) and retinoic 
acid–inducible gene I (RIG-I) in triggering autoimmunity. dsRNA, double-stranded RNA; ssRNA, single-stranded RNA.
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the  liver,  where  it  induced  remarkably 
high secretion of CXC chemokine ligand 9 































they  cause  the  damage  associated with 
hepatitis (Figure 1).
IFN-α promotes autoimmunity: 
multiple mechanisms contribute  













immune  complexes  contributes  to  the 
activation  of  autoreactive  B  cells  (13). 













into  the  liver. This  is  consistent with  a 
previous study showing that CXCR3, the 




contribute  to autoimmunity:  it  induces 












Potential roles for cytosolic sensors 





































Collectively,  these  studies  underscore 
the importance of viruses in inciting self 
reactivity. Because individual viruses are 
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Cholesterol precursors and facial clefting
Forbes D. Porter
Heritable Disorders Branch, National Institute of Child Health and Human Development, NIH,  


















































terolosis, which  are  due  to  deficiencies 
of  3β-hydroxysterol-Δ24-reductase  and 
lathosterol  Δ5-desaturase,  respectively. 
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